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Introdudion
The role of injuries as a public health

problem and as a contributor to medical
care costs among the general population
has seen increasing attention.1.2 The as-
sociation of alcohol use with accident and
injury has also been the subject of fre-
quent investigation. Yet there is surpris-
ingly little epidemiological data regarding
the overall risk of injury-and the atten-
dant utilization of medical care-among
alcoholics and problem drinkers.

A considerable body of research has
examined the relationship between alco-
hol use and fatal injuries. (See reviews by
Smith and Kraus,3 Howland and Hing-
son,4,5 Hingson and Howland.6) The as-
sociation between alcohol and traffic fa-
talities has received particular scrutiny.7,8
On the whole, this research suggests that
there is indeed a link between alcohol and
fatal injury, although the actual magnitude
of the risk cannot be estimated with great
precision.

Fatal injuries, however, constitute
only a small portion of all injuries.2'9 The
connection between alcohol and nonfatal
injuries has received much less attention.
Most research on nonfatal injuries fo-
cuses solely on traffic accidents.10'11
Other studies of nonfatal injuries (i.e.
those not limited to traffic accidents) are
entirely event based-that is, they are
based on the analysis of data from acci-
dent victims presenting themselves for
care at specific facilities such as emer-
gency rooms.12-17

While these event-based studies pro-
vide important data on the association be-
tween drinking and injury, they provide
us with little information on the overall
incidence of nonfatal injuries among
problem drinkers as a group. Roizen18 re-
viewed the literature through 1979 and

found no studies on nonfatal accidents
(other than traffic accidents) which were
based on populations ofproblem drinkers
or alcoholics. Our review of the more re-
cent literature has likewise revealed no
such studies.

Several national studies of self-re-
ported alcohol-related problems have
been published (e.g. Hilton and Clarkl9).
The single survey-based study reporting
specific data on nonfatal injuries (Hing-
son, et al.20) found that high levels of typ-
ical alcohol consumption were associated
with a higher level of accidental injury in
employee populations in four New En-
gland states. Such surveys, however, can-
not identify diagnosed problem drinkers
and alcoholics.

Methods
This study derives estimates of the

incidence of medical care utilization due
to injury for a problem drinking popula-
tion. Health insurance claims and enroll-
ment data from a large midwestern man-
ufacturing corporation were analyzed for
the years 1974 through 1987. The data
base included approximately 20 million
health care claims filed by the 260,000
enrollees covered during the 14-year pe-
riod.

For the 1980-87 period over which
ICD-9 (Intemational Classification of Dis-
eases, 9th Revision) codes were available,
3,729 individuals received a diagnosis in-
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dicating a chronic drinking problem.* A
group of non-problem dikng individu-
als, i.e. individuals who had never re-
ceived a diagnosis indicating a chronic
drinking problem, was selected from the
total enrollee population. These individu-
als were matched on a one-to-one basis
with members of the problem drinker
group on age, gender, and the number of
years enrolled. The average age of both
groups was 38.6 years of age; 75.5 percent
of each group was male.

Coverage under the company's
broad health insurance policy was quite
stable due to the largely unionized nature
of the workforce and to the fact that the
company's program was self-insured and
administered throughout the 14-year pe-
riod. Company-sponsored HMO options
were established in the early 1980s, with
benefit provisions similar to the fee-for-
service plans. Utilization records for the
two major HMOs were available while
records for a third HMO were not. Fur-
ther details on the company's insurance
coverage and data base are described else-
where.**

*The following ICD-9 codes were used2l:
291 -alcoholic psychoses
303 -alcohol dependence syndrome
305.0-alcohol abuse
357.5-alcoholic polyneuropathy
425.5-alcoholic cardiomyopathy
535.3-alcoholic gastritis
571 -chronic liver disease and cirrhosis
572.3-portal hypertension

**Holder HD, Blose JO: The reduction of
health care costs associated with alcoholism
treatment: A 14-year longitudinal study. J Stud
Alcohol (in press).

The diagnosis codes from the Clinical
Modification of the 9th Revision of the
International Classification of Diseases2l
were used to classify events as injury-
related or non injury-related. Events car-
rying a diagnosis of 800-995 (the injury
and poisoning grouping) were classified as
injury-related. The supplementary codes
for classification of external causes of in-
jury and poisoning were not available.
Among the problem drinking group, 9.1
percent also exhibited evidence of the
abuse of other drugs-ICD-9 diagnoses of
drug psychoses (292), drug dependence
(304), or drug abuse (305.2-305.9).

For the two study populations (total
N = 7,458) over 50,000 injury-related
medical care events (admissions and/or
visits) were identified during the 1980-87
period. Measures were developed for in-
patient, outpatient, and emergency room
events. Each visit or admission was con-
sidered a separate event. The actual num-
ber of unique injuries cannot be ascer-
tained from the data, nor can events
related to fatal and nonfatal injuries be
readily distinguished. No data were avail-
able onwhether drinking immediatelypre-
ceded a given event.

Data were also available on the total
cost (defined as total charges) for injury-
related medical care events. The Medical
Care Index (US Department ofLabor) was
used to adjust all dollar values (reported in
December 1985 dollars) for inflation.

All annual averages were calculated
based upon the number of months of en-
rollment (months of exposure) for each
individual. Individuals who switched into
the HMO plan for which data were not

available were considered to have lost
their enrollment eligibility at that point.
On average, 49 percent of all injury-re-
lated medical care events occurred prior
to the initial problem-drinldng diagnosis,
while 51 percent occurred afterward. The
average length of enrollment was about
six years, approximately equally divided
into pre- and post-diagnosis periods.

One class of injuries is underrepre-
sented in the data base. On-site medical
staff at major company worksites gener-
ally provide medical care for minor on-
the-job injuries. No insurance claims are
filed if all care is provided on site by com-
pany medical personnel. Medical care for
work injury was included in our data only
if off-site medical services were used.

Selection bias could occur if the man-
ner inwhich studygroup members are cho-
sen has a differential impact on the depen-
dent measures for the two groups.
Selection into the problem-drinking group
is dependent on receiving a specificchronic
disease diagnosis while membership in the
control group is not. Since the dependent
measures used for both groups included in-
jury-related medical care only, selection
bias is most likely if a chronic drinking di-
agnosis is directly associated with an inju-
ry-related event. However, only 7 percent
of all problem drinkers received any injury-
related medical care in the month preced-
ing their initial problem-dinking diagnosis.
Thus, there is no evidence that a significant
selection bias exists for the study groups
used in the analyses reported here.

Results
Table 1 presents the average inci-

dence rates for injury-related medical care
events over the 1980-87 period. Problem
drinkers averaged 1.32 medical care
events per year compared to only .76 per
year for those with no chronic drinking
diagnosis. The difference between the two
groups is especially pronounced for
events involving hospitalization. For both
groups, injury-related outpatient care
events far outnumber emergency room
and inpatient admissions. The problem-
drinking group also experienced signifi-
cantly higher injury-related medical costs
than did their matched cohort-an aver-
age of $250 peryear compared to $82. The
number of injury-related inpatient days
(number of days of hospitalization due to
injury)was .32 and .08 peryear for the two
groups, respectively.

The incidence of injury-related medi-
cal care utilization amongproblem drinkers
exceeds the incidence for matches for all
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demographic subgroups examined (Table
2). All differences were statistically signif-
icant. Males have much higher injury care
rates than females in both groups. The
highest injury rates occurred among those
ages 31-50, while those age 51 and over
showed comparatively low rates of injury.

Both male and female problem drink-
ers incur annual injury-related medical care
costswhich are three times the cost oftheir
matches (Table 3). For all subgroups, the
risk estimates for costs (Table 3) exceed
those for total injury events (Table 2). This
may be due to a higher incidence of severe
injuries among problem drinkers or to vari-
ations in the type of injury. No data are
available on these factors.

Adjustingfor Demogaphic
Differences between Groups

While the problem drinker and non-
problem drinker groups are matched on
age, gender, and length of enrollment,
other demographic differences between
the groups exist (see Table 4). Analysis of
variance was used to control for the im-
pact of these demographic factors on the
total number of injury-related medical
care events. Demographic control varia-
bles include GENDER, AGE (30 and un-
der, 31-50, and 51 and over); work class
(WORKCL), whether an individual is a
salaried or hourly employee; PERSTYPE
(i.e. whether an individual is an employee,
spouse, child); insurance plan type
(PLANTYPE). GROUP denotes whether
an individual is in the problem drinking or
matched group. Al independent variables
except genderwere statistically significant
and were thus included in the final model
(Table 5). No interaction terms were sta-
tistically significant. The model indicates
that after the impact of demographic var-
iables is considered, the difference in in-
jury-related medical care utilization be-
tween problem drinkers and matches is
still statistically significant (p = .002).

Overall, the adjusted level of injury-
related medical care events for problem
drinkers is 1.6 times what would other-
wise be expected (Table 6). While female
problem drinkers experience a lower
overall level of injury-related care utiliza-
tion than males, their relative risk is some-
what higher (1.91 vs 1.54). Similarly, prob-
lem drinkers over age 51 experience the
lowest incidence but the highest relative
risk (2.12).

Diwussion
This is a unique population-based

problem drinkers and a matched age and
gender cohort. During the eight-year pe-
riod from 1980-87, the average number of
injury-related medical care events per year
for over 3,700 problem drinkers exceeded
that for the matched group for both males
and females and for all age groups. Relative
risk estimates range from 1.54 for males to
2.12 for those age 51 and over, based on an

analysis of variance model which adjusts
for differences due to person type, work
class, and insurance plan type. These find-
ings provide clear evidence that the num-
ber of medical care events due to injury is
significantly higher for problem drinkers
than for demographically similar individu-
als who do not have a known history of
problem drng.
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This study could not provide direct
information on the actual risk of injuries
among problem drinkers since the data
contained information only on medical
care, and not on specific accidents or in-
juries. In fact, our estimates ofthe number
of injury-related medical events (1.32 per
year for problem drinkers; .76 for
matches) are significantly higher than
rates of self-reported injury reported by
survey-based studies of the general pop-
ulation. Hingson, et al,20 in a survey of
1,740 employed adults in New England,
found a self-reported annual rate of .22
injuries per person. Data from the Na-
tional Health Survey22 indicate a per per-
son annual rate of injury of .38 for persons
ages 17-44 and .22 for persons over age 44.

There are several possible reasons
for this difference. First, some injuries un-
doubtedly result in more than one episode
of medical care, particularly in cases of
serious injuries where extensive follow-up
care may be required. Secondly, the num-
ber of self-reported injuries may be an un-
derestimate of the actual number. How
accurately survey respondents report in-
juries (usually defined as injuries requiring
medical attention) occurring over the
course of a year is not clear.

In the end, the observed differences
between our problem drinking and non-
problem drinking groups are consistent
with other research. Hingson, et al,20

found that personswhose self-reported in-
take of alcoholic beverages averaged five
or more drinks per day had a relative risk
of self-reported accidental injury of 1.7,
compared with abstainers. This is quite
similar to our estimate of the relative risk
of injury-related medical care for problem
drinkers (1.61).

Our results clearly imply that prob-
lem drinkers have either higher overall
rates of injury, injuries which are more
serious, or both. It is possible that the in-
creased risk among problem drinkers is
not due solely to their higher rate of alco-
holic beverage consumption. Heavy
drinkers may, for instance, be more likely
to engage in activities which pose a greater
risk of injury. It is also possible that the
chronic use of alcohol impedes the pro-
cess of recovery from physical injury. Ad-
ditional research will be required to iden-
tify the role of these factors.

These findings provide important ev-
idence that higher cost and utilization of
medical care related to injury is associated
with chronic alcohol use, supporting the
view that prevention and treatment of al-
cohol abuse may be an important ap-
proach to reducing injury costs. []
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